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Many variations in the anatomy of the carotid artery are described in the literature. There are few case reports of
hypoplasia or the retropharyngeal course of the internal carotid artery. We describe the unique case of a 72-year-old
woman with bilateral complete retroesophageal common carotid arteries and concomitant hypoplasia of the right carotid
system. Anatomical detection of such a variation is critical because the misidentiﬁcation of a retroesophageal carotid
artery carries the risk of potential injury during orotracheal intubation and oropharyngeal procedures. (J Vasc Surg
2013;57:1395-7.)Variations in the branching pattern of the aortic arch,
including major congenital anomalies of the internal
carotid artery (ICA) and variations of the ICA course in
relation to the pharynx, are well recognized.1,2 However,
a complete retroesophageal bilateral carotid course with
concomitant hypoplasia of the right common carotid artery
(CCA) has not been described in the literature. Even
though this entity is very rare, its clinical implications are
signiﬁcant, as an unrecognized retropharyngeal course of
the carotid artery can cause major hemorrhage during
endotracheal intubation and oropharyngeal surgery.3,4
We describe the unique case of a patient with a complete
bilateral retroesophageal course of the CCAs and concom-
itant hypoplasia of the right CCA and ICA.
CASE REPORT
We present the case of 72-year-old woman with a history of
spinal cord injury and residual paraplegia resulting from a motor
vehicle accident 20 years earlier. The patient’s medical history
was signiﬁcant for noninsulin-dependent diabetes, hypertension,
and coronary artery disease. She developed symptoms of slurred
speech and hypoglycemia and was admitted to the hospital for
further investigation.
A right parietal stroke was diagnosed on the computed
tomography scan, whereas computed tomography angiography
did not show any intracranial vascular anomaly. However, because
its acuity was not clear, the patient underwent magnetic resonance
scanning, which conﬁrmed that this was a new event. Subse-
quently, duplex ultrasound scanning of the carotid arteries showed
the abnormal course of both CCAs, which appeared to have a ret-
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(not shown) and magnetic resonance angiogram, both CCAs,
right after their entry at the neck, became prevertebral, medial to
the vertebral arteries and just behind the esophagus, as shown in
Figs 1 and 2. The magnetic resonance angiogram conﬁrmed the
hypoplasia of the right CCA and ICA as well (Fig 2). There was
no signiﬁcant stenosis in the carotid and vertebral arteries on the
magnetic resonance angiogram and duplex ultrasound scan. The
latter demonstrated an irregular plaque in both ICAs producing
about 30% stenosis. Both plaques had a visible cap without any
ulceration or thrombus formation. No source for the emboli was
found. The patient’s symptoms resolved and she was discharged
8 days later. No other problems were found in a subsequent
follow-up.
DISCUSSION
Our patient had hypoplasia of the right CCA and ICA.
Variations in the course of the ICA are uncommon.5 The
major congenital anomalies of the CCA and ICA can be
classiﬁed as agenesis, aplasia, and hypoplasia.1 The preva-
lence of congenital absence of the ICA is unknown. Based
on the fact that absence of the CCA is asymptomatic and
that only 3 in 17,500 patients have been identiﬁed with
complete agenesis of the CCA, the prevalence of CCA
agenesis is estimated at 0.017%.6-8 The etiologies of agen-
esis, aplasia, and hypoplasia of the ICA are still unknown.
Regression of the ICA from the beginning of life in utero
and interruption of the normal development for unknown
reasons after a period of normal development are some of
the current theories. Some authors have reported that the
internal carotid artery is the ﬁnal result of seven different
embryological segment branches and lack of development
in some of those branches may lead to poor formation of
the carotid system.9
Also, after their entrance into the neck, both CCAs
became prevertebral, following a completely retroesopha-
geal course. In the literature, there are few reports of
a partial retropharyngeal course of the ICA but no reports
of a complete retroesophageal course. The limitation of the
previous case reports is that the computed tomography
images did not include the aortic arch and the captured
sequence extended only from the level of the thyroid1395
Fig 1. Color Doppler ultrasound imaging of the neck vessels. A, Both common carotid arteries (CCAs) are seen
behind the esophagus, which is obscured by the acoustic shadow of the trachea. B, The right common carotid artery
(RCCA) is far from the right internal jugular vein (RIJV). LCCA, Left common carotid artery; LT, left; RVA, right
vertebral artery; TR, trachea; VA, vertebral artery.
Fig 2. Magnetic resonance angiograms of the neck vessels. A, Retroesophageal course of both common carotid arteries
(CCAs), which are medial to the vertebral arteries. The right internal jugular vein (RIJV) is not ﬁlled with contrast yet
(delayed ﬁlling), as the entire right carotid system is hypoplastic. The patency of this vessel is evident in (B). B, The
right common carotid artery (RCCA) and internal carotid artery are hypoplastic and the left vertebral artery (LVA) is
dominant. ES, Esophagus; LCCA, left common carotid artery; LIJV, left internal jugular vein; RVA, right vertebral
artery; TR, trachea.
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course, but without the appropriate imaging, it is difﬁcult
to evaluate the true course. No case was identiﬁed with
a bilateral retroesophageal course and concomitant hypo-
plasia of the right CCA and ICA. Variations in the course
of the carotid artery are divided in two major categories:
tortuosity and kinking. Atherosclerosis, aging, and hyper-
tension are in question in the current era as factors contrib-
uting to the deviating course of the ICA. Beigelman et al10
performed duplex ultrasound studies in 885 patients,
ranging from 1 day to 90 years in age, and the prevalence
of tortuosity and kinking was comparable for all age
groups. Those results show that the alteration in the ICA
is most likely related to embryological factors rather than
acquired remodeling secondary to aging and/or athero-
sclerosis.10 Retropharyngeal transposition of both CCAs
is also unusual. The cause is unknown but most likely isrelated to incomplete straightening of the carotids during
descent of the aortic root.3
The clinical consequences of unrecognized retrophar-
yngeal carotid arteries can be devastating. Rupture or lacera-
tion of oropharyngeal mucosa during endotracheal
intubation and oropharyngeal surgery can lead to life-
threatening hemorrhage.3,4,11 Transposition of the ICA
can cause obstructive sleep apnea andmay predispose to cere-
bral vascular insufﬁciency.11 No cases of carotid artery
surgery have been reported in patients with this anatomic
variation. Our patient, indeed, had an atherosclerotic burden
that was not hemodynamically signiﬁcant enough to warrant
intervention. Conceivably, patients with this anatomy may
require surgery when they have more signiﬁcant lesions,
and therefore, vascular specialists need to be aware of it.
Clinically, the patient may experience a fullness or
pulsatile mass in the back of the mouth and deviation of
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tion of the neck in the presence of a retropharyngeal ICA
will be characterized by the absence of a pulse in the usual
anterolateral position of the neck.11
In conclusion, awareness and early detection of an
abnormal vascular anatomy of the neck may prevent inad-
vertent vascular injury and the consequent hemorrhage and
potential death.
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